To introduce the ideas of ecological niche into the research context of the strategic emerging industries financing activities; to achieve the construction of financing ecological niche model through the maximum entropy principle of non-equilibrium statistical mechanics; to conduct the numerical simulation by using the self-organizing neural network,; and to conduct the financing niche simulation measurement and the analysis of regional difference by adopting the financial data of the 21 new energy listed companies in Jiangsu province for 2017, and the economic, financial and other data around Jiangsu province; so as to verify the ecological linkage effect of the enterprise financing.
Introduction
On October 18, 2010, the state council issued the decision of the state council on accelerating the cultivation and development of strategic emerging industries. On December 19, 2016, the state council issued the 13th five-year national strategic emerging industries development plan, which made comprehensive arrangements for the development goals, key tasks, policies and measures of China's strategic emerging industries during the 13th five-year plan. According to the 2017 China strategic emerging industries development report released by the Chinese academy of engineering for the first time, strategic emerging industries have now become an important force for China to realize adverse growth under the downward pressure of the economy. The ecological niche idea is introduced in this article, in light of the specific economic and ecological environment in our country, to construct the maximum entropy principle of non-equilibrium statistical mechanics (MPEG) and self-organizing neural network (SOM) model, taking the new energy industry as an example, which is one of the seven strategic emerging industry being critically cultivated and developed in China, to interpret and verify the ecological linkage effect for the industry financing, and to analyze the position of the industry groups in the struggle for fund which is in short supply, aiming to provide new science realm and beneficial research reference for the achievement of higher financing efficiency in the strategic emerging industry in China under the limited financial resources
Three-Dimensional Construction of Financing Ecological Niche
The concept of niche was first put forward by Grinnell (1917) , and then the concept and theories of niche emerged one after another. Ecological niche can be understood as the specific position of a species in the ecosystem and community that distinguishes it from other species. The survival of a species requires the use of various resources in its ecosystem. Different species in the same ecosystem form different inter-species relationships due to the same or different use of resources. Species interact with the ecosystem and other species, forming the unique ecological niche of each species.
Niche theory is not only applicable to biology, but also to social and economic systems. Since the 1980s, ecological niche theory has also been widely developed in the field of social science. McPherson (1983) proposed organizational niche, etc. Chinese scholars lu xiaocheng (2008) and cao rong (2003) also studied the ecological niche of industrial clusters and urban population respectively.
In a certain area, and the fund being able to be provided to many industries is limited, as for the strategic emerging industries of strategic that need to nurture large amounts of investment for the development, the limited fund is not enough to meet their needs, therefore the strategic emerging industry enterprises are facing fierce competition of the financial resource, meanwhile the enterprise finance activities also depends on its environment. Different species, community composition and environment constitute the ecosystem, and the financing activities of different enterprises and many factors affecting the financing activities of enterprises in a certain area also constitute the financing ecosystem. In view of the competition among financing activities of enterprises and the complex relationship between the financing activities of enterprises and the financing environment constituted by various factors that affect the financing activities of enterprises, we define the "financing niche" as the relative position of a single enterprise's financing activities in its financing ecosystem. We can construct the financing ecological niche of strategic emerging industries from three dimensions:
(1) Financial and economic basis. It reflects the comprehensive economic strength of enterprise financing environment of strategic emerging industries and the development degree of financial markets and financial institutions, including total economic output, economic structure, growth rate, degee of economic openness, Banks, Insurance Institutions, stock market and debt market.
(2) The human resources and level of science and technology. It reflects the human resources in the financing environment of enterprises in strategic emerging industries and the infrastructure supporting financing activities, including financial institutions, management consulting, intraindustry human resources reserves, scientific research and innovation, etc.
(3) The strength of strategic emerging industry enterprises. It reflects their ability to compete for resources, including profitability, debt paying ability, operation ability and growth ability.
Research and Design of Financing Niche

Research Methods
In order to fully reveal the ecological relationship between financing activities of enterprises in strategic emerging industries, this article constructs a financing ecological niche analysis model of strategic emerging industries based on three dimensions of financing ecological niches, namely, financial and economic foundation, human resources and scientific and technological level, and enterprises' own strength.
For the multidimensional niche measurement, which has always been the difficulty of niche research, Feng Jiayi, Chai Lihe (2008), (2010), on the basis of complex physics theory, dialyzed the inherent dynamic characteristics of complex multivariate data, the maximum entropy principle of non-equilibrium statistical mechanics. In this article the maximum entropy principle of nonequilibrium statistical mechanics (MPEG) is used for reference to construct the financing ecological niche, and the numerical simulation is conducted through the self-organizing neural network (SOM).
Evolution of Financing Niche based on MGEP
Complex systems often have nonlinear interactions, and the maximum entropy principle can reveal its evolution rules. Financing system is a complex system. Various flows are formed through the exchange of various elements of human, fund, information and technology , which are defined as generalized flows.
Based on the maximum entropy principle, this article considers the financing ecological niche of a single enterprise as a statistical mechanical system formed by n information bodies, each of which obtains a generalized flow from the environment and is expressed as , , , … , In order to reflect the interaction between information bodies, the information distribution function of obtaining generalized flow at t time of financing system is defined. ρ (x, t) dx. Then the average generalized flow obtained by all information bodies in t-time financing system is expressed as:
in which the generalized flow J can be generalized: 
However, the financing niche of a single enterprise cannot develop arbitrarily, and it is bound to be subject to various constraints from the internal and external environment of the financing system, which can be expressed as
According to the maximum entropy principle of non-equilibrium statistical mechanics, when the open system is far from equilibrium, the system is always optimized by the optimization process which can make it obtain the maximum generalized flow under a given constraint. Therefore, the generalized flow represented by formula (1) is maximal under the constraint condition (3), and can be obtained by using Lagrangian multiplier optimization method.
Replace formula (2) with formula (4):
By expansion ! ! ⋯ Formula (5) can be converted to:
The exponential term of formula (6) is defined as a potential function
Formula (7) represents the potential function of the financing niche of a single enterprise, reflecting the evolution characteristics of the financing niche of a single enterprise,its nature is determind by the parameter , while the parameter is determined by the coefficient and coefficient , and the function of and is to regulate the dynamics rules of the interaction between financing niche information bodies. As controlls the flow direction of the generalized flow representing the interaction between the information bodies, and moves through the self-organizing optimization, therefore, the potential function is the theoretical basis for analyzing the phenomenon of niche movement.
Perform translation transformations for the potential function in the formula (7):
After diagonalization of the constant term matrix in formula (8) , the potential function becomes:
In formula (9), is the combination model of the information body , which reflects the structural model formed by the interaction of the information bodies in the financing niche of a single enterprise, which is similar to the order parameter, and represents the financing niche of a single enterprise.
According to the relationship between the potential function and the dynamic evolution equation, formula (9) can be further deduced, so that the financing niche structure of a single enterprise is formed and the evolution characteristics are more obvious, and the results are as follows:
, , ⋯ , , , , ⋯ ,
Formula (10) is a general form of the dynamic equation of the evolution of financing niche of a single enterprise, F (t) represents the random influence, the state of switching the financing niche, and the structural parameter, I. E., , which is the variable describing the characteristics of the financing niche of a single enterprise, can be used to represent a single enterprise financing niche.
Numerical Simulation Design based on SOM
Through the above analysis, the structure variable can be used to express the financing niche, but because some of the indexes in the above derivation, such as constraint conditions f1,f2,...f4 are difficult to obtain ,moreover, the interaction between the information bodies is very complex, so it is difficult for us to solve the above-mentioned formula by specific numerical value.
Self-organizing neural network (SOM) is of a study conducted with mentor, which has the function of self-organizing and classifies the input mode by self-training many times. The basic idea is consistent with the dynamic process of niche evolution. We use SOM to simulate numerically the financing niche. The simulation steps are as follows:
(1) Initialization. Set the initial random state of the system to A, assign , , ⋯ , ; , , ⋯ , a value from 0 to 1. Assign the initial value of the positive feedback rate . Identify the initial value of of the domain . The domain is centered on the competitive winning mode determined in step (4) and contains the range of a number of neurons. The value of reflects the number of neurons contained in the domain during the t-th feedback process. Determine the total number of feedback times( T).
(2) Select any of the q input modes , after the normalization process is completed, it shall be input into the neural network. 
The Construction of the Index System of Financing Niche
Based on the above analysis, this article selects the following indexes (Table 1) to construct the index system of measuring strategic emerging industry financing niche from three Dimensions: financial economic base, human resources, scientific and technological level, and enterprise's own strength.
Empirical Analysis
Data Sources
Because the new energy industry is an important part of the strategic emerging industry, this article selects the data of 21 new energy listed companies in Jiangsu Province in 2017 to conduct the analysis. The financial data of the listed companies were obtained from the RESSET financial database, and the economic and financial data are from the 2017 China City Yearbook and the 2017 Financial Statistical Yearbook of all cities in Jiangsu Province. On this basis, we use MATLAB software 2015a version to conduct the SOM analysis and calculate the financing niche.
Simulation Results
After 300 steps of simulation, the financing ecological niche parameters of the 22 listed enterprises tend to be stable (figure 1), and the financing ecological niche is formed (see Table 2 ). Turnover of total assets (times)
Asset-liability ratio (%)
Advances in Economics, Business and Management Research, volume 80 Fig. 1 The forming process of the financing ecological niche of the 21 New Energy listed companies in Jiangsu Province Figure 1 clearly shows the picture of the evolution of financing ecological niche. Each enterprise exchanges actively with various elements of the financing system in the financing activities, and the maximum generalized entropy is obtained through the continuous and mutual interaction between the neurons under the constraint conditions. In this process, the enterprises in the financing process not only compete with each other, but also cooperate with each other, and finally achieve their own stable financing ecological niche. As can be seen from figure 1 , the financing activities of almost all enterprises have reached a stable state after 50 steps of simulation. The above process shows that each enterprise is searching for its own financing niche, and eventually co-exist harmoniously in the whole financing ecosystem. In the process of searching, each enterprise's financing ecological niche is gradually formed. Table 2 shows the financing ecological niche scores of 21 New Energy listed companies in Jiangsu Province in 2017. Because some listed companies belong to the unified city, they have the same scores in the dimensions of the financial and economic base, human resources and level of science and technology. The results show that although Suzhou has five New Energy listed companies, because of its high level of financial and economic base and abundant human resources, the New Nnergy enterprises face more resources in financing. Although the companies have different strength, they can obtain sufficient resources in the financing activities, so Suzhou can also accommodate more New Energy enterprises.
Conclusions and Recommendations
The financing ecological niche of the enterprises in the strategic emerging industries not only shows the result of capital competition, but also reflects the degree of competition of market resources, which is closely related to the economic and ecological environment of different regions and the enterprises' own strength. As far as the New Energy industry of Jiangsu Province is concerned, the regional difference of financing ecological niche is great, and the ecological linkage effect of enterprise financing is remarkable. Based on the above conclusions, this article holds that the cultivation and development of the New Energy industry in Jiangsu Province should be promoted from focusing on the single industry individual to taking into account the ecological adaptability of the industry. According to the regional differences, the policy design and system arrangement of the financing and financing ecological optimization of different industries shall be adopted. First, we shall will give full play to the ecological advantages of financing in southern Jiangsu. Second, in the central region of Jiangsu, we should focus on supporting high-quality New Energy enterprises to further optimize the financial and ecological environment. Third, in the northern region of Jiangsu, we should improve the economic level, develop a sound financial system, and strengthen the ecological construction of industrial financing, because the strategic emerging enterprises in the northern region of Jiangsu are at a disadvantage in the construction of financing ecological environment, the threshold of bank credit access for these enterprises should be lowered properly, and the right of bank credit examination and approval in the northern region of Jiangsu should be expanded.
